Introduction
Conceptualized by Michael Porter (2000) , a business economist and an influential figure in strategic management research, 'clusters' are "geographic concentrations of interconnected companies, specialized suppliers, service providers, firms in related industries, and associated institutions (e.g., universities, standards agencies, trade associations) in a particular field that compete but also cooperate" (p. 15). The concept of geographical clusters centers on the idea that businesses have increased efficiency, effectiveness and flexibility when they are in close geographic proximity. Members of a cluster benefit from shared resources, increased competition and productivity and customer access (Porter, 1998) . Porter (2000) argues that the prevalence of clusters across national, state and local economies suggests that "companies have a tangible and important stake in the business environments where they are [geographically] located" (p. 16).
The geographic positioning of charter schools within local communities as a response to market-based competition is a continuing concern among researchers for several reasons, including increased racial segregation. Although several other studies examine school segregation and clustering patterns of charter schools, our study makes a unique contribution by using mixedmethods and Porter's cluster theory to examine the geographic positioning and distribution of school options in an Ohio urban school district with a lasting history of racial and socioeconomic segregation. Understanding the strategic placement of school options as market-based clusters, and with respect to the demographics of their student bodies and local community, addresses the ways in which market forces intensify or diminish racial segregation.
In this paper, we contribute to the current literature on charter schools by examining the potential relationships among community characteristics and the strategic placement of traditional charter schools (TCS) and traditional public schools (TPS) within Cleveland Metropolitan School District (CMSD), the largest urban school district in Cuyahoga County, Ohio. Using a mixedmethods approach, we perform Average Nearest Neighbor Analysis (ANNA) using geographic information systems (GIS) to determine if and to what degree TPS and TCS are clustered inside CMSD and if and to what degree TCS and TPS are clustered on either the east side or the west side of CMSD and we map the results. Additionally, using multivariate analysis of variance (MANOVA), we examine the racial and socioeconomic characteristics of TPS and TCS school enrollments and their local census tract characteristics to uncover concentrations of poverty and race in relation to school locations.
This study addresses three main research questions: 1. Do TPS and TCS cluster within Cuyahoga Metropolitan School District in Ohio and how do these patterns appear in GIS maps? 2. What are the relationships among enrollment characteristics and the local census tract demographics of income and race at TCS and TPS within and outside of Cleveland Metropolitan School District? 3. What are the relationships among enrollment characteristics and the local census tract demographics of income and race within Cleveland Metropolitan School District by school type (TCS and TPS) and location status (east side of CMSD versus west side of CMSD)?
The results of this study make several contributions to debates on the locational decisions of charter schools. First, we add to the existing literature on charter schools and their segregative effect by examining the relationship between neighborhood context and charter schools' locational decisions in Ohio. Additionally, when GIS mapping techniques have been used in research, it is normally employed as a descriptive method, rather than an analytic one. Our use of geospatial data coupled with statistical and descriptive analysis is the first study of its kind in Ohio, a state with a contentious history of racial segregation and charter school policy. GIS is an underexploited tool in education research, especially in school choice studies where geospatial patterns are critical to understanding how we can leverage improvements in both local and national public education policy.
from TPS who require fewer resources and boost the school's performance, and "crop" students who require more resources to educate (Cobb & Glass, 1999; Henig, 1996; Lacireno-Paquet, Holyoke, Moser & Henig, 2002; Fiske & Ladd, 2001) . Critics worry that other students are left behind in TPS that are often underperforming, thereby exacerbating stratification by race and ability (Lee & Croninger, 1994; Wells, 1993) . In her meta-analysis of research on the social context of charter public schools, Wells (2009) found that "Charter school reform, due to its lack of safeguards, supports, or incentives for families to do otherwise, leads to more and not less racial and social class segregation, as well as a skimming of relatively advantaged students-in terms of parents' education and involvement, and lack of disabilities or English language limitations-compared to those in nearby public schools" (p. 174). André-Bechely (2007) reminds researchers and policy makers that less privileged families typically lack the resources (e.g. social capital, flexible employment schedules, family support, transportation) to participate in choice options. However, Zimmer, Gill, Booker, Lavertu, Sass & Witte, (2009) found no indication of TCS creaming students from TPS in seven cities across the United States, as students transferring to TPS tended to choose schools with enrollment characteristics similar to the TPS from which they left. Additionally, whether schools become integrated due to school choice programs may depend on the preferences of parents. Some research has suggested that the general public values integration, but in-depth interviews with Whites and studies of White flight have indicated that most Whites are unlikely to freely integrate with blacks and Latinos (Bonilla-Silva, 2001; Massey & Dentón 1993; Orfield 1996; Renzulli & Evans 2005) . Evidence suggests that parents tend to select schools with enrollment characteristics that reflect their own race, socioeconomic status and level of education (Booker, Zimmer, & Buddin, 2005; Garcia; Mickelson, Bottia & Southworth, 2008; Renzulli & Evans, 2005) . Using data from Durham, North Carolina, Bifulco, Ladd and Ross (2009) examined the impact of school choice programs on racial and class-based segregation across all public schools. They found that White students and students with college educated parents were more likely to leave schools with higher percentages of Black students or lower percentages of students with college educated parents if they have access to alternative schools that have higher percentages of White students and students with college educated parents than their previous school. They find that schools in Durham are more segregated by race and class as a result of school choice programs than they would be if all students attended their geographically assigned schools.
However, Weiher and Tedin (2002) conducted a study in which they spoke to 1,008 Texas parents who sent their children to TCS to examine inconsistencies between household schooling preferences and school attendance patterns. They found that the most important factor in choosing a school for White parents was test scores, moral values was most important for Black parents and Hispanic parents identified school discipline as most important. Parents across all racial/ethnic groups cited school racial/ethnic characteristics as the lowest priority among all available choices. However, they found that the racial composition of TCS was a robust predictor of school choice, even after controlling for other influences and considering that few in the Texas sample stated that sending their child to a school with other students of the same race is an important factor in choosing a charter school. Archbald, Hurwitz and Hurwitz (2018) stated that one perspective of the growing segregation by race and class in public schools is that segregation is not a social or a policy problem. Rather, it is "what the market has produced and people are in the schools they want" (p. 30). Essentially, segregation "is not inherently a problem," but it is an issue if it is associated with inferior outcomes resulting from state education policies, which can create potential legal or social problems (p. 30). They write:
If, school choice policies create sectors of low-performing schools for poor black students (or any class of students), then these unequal outcomes will inevitably become problems for the community and state-potentially a legal problem (i.e., a violation of equal protection laws), or a policy problem of dealing with dysfunctional schools, or a socio-economic problem of unemployment and community deterioration. (p. 31)
Other studies indicate the detrimental and long-term effects of racial segregation in schools on black children, including lower academic and economic growth (Bankston & Caldas, 1996; Bifulco & Ladd, 2007; Roscigno, 1998; Rumberger & Palardy, 2005; Wells & Crain, 1994) . Additionally, the academic achievement of minority students improves in integrated schools (Bankston & Caldas, 1996; Roscigno, 1998) . Based upon their review of 21 studies on the long-term effects of school desegregation, Wells and Crain (1994) concluded that Blacks who attend schools with students of other racial/ethnic groups are more likely to attend and succeed in college and live and work in interracial settings.
Locational Positions of Charter Schools
There has been an increasing focus on the role of geography and geospatial and mapping technology to investigate geospatial relationships, including segregation and educational opportunity. The research on the locational patterns of charter schools primarily focuses on visual inspections of GIS maps and statistical analysis of the neighborhoods (i.e. census tracts and block groups) surrounding and adjacent to charter schools and school enrollment characteristics. Archbald, Hurwitz and Hurwitz (2018) performed a longitudinal analysis using maps, Common Core of Data (CCD) and racial and socioeconomic data from the US Census to examine enrollment patterns of five school districts over 26 years in New Castle County, Delaware. Their findings indicated that during the rapid growth of charter schools between 1996 and 2006, charter schools contributed to increasing segregation and a growing correlation between school and neighborhood demographics over time because attendance zones for TPS are neighborhood-based are not designed to produce racially balanced schools and also because students who enroll at charter schools usually come from the immediate neighborhoods.
Using longitudinal school-level data and demographic, economic, and social characteristics of neighborhoods from the U.S. Census, Lubienski, Gulosino & Weitzel (2009) produced GIS maps and performed a geospatial analysis of charter schools in three cities with high proportions of charter schools: Detroit, New Orleans, and Washington, DC. They found that charter schools in each city "showed patterns of exclusionary strategies that schools embraced to enhance market position" and served to increase racial and socioeconomic segregation in each district (p. 601). The researchers indicated that charter schools may be intentionally cultivating particular student demographics by the deliberate choice of school location. Frankenberg, Kotok, Schafft and Mann (2017) employed individual-level student data (racial and socioeconomic status) from the Common Core of Data (CCD) and from the Pennsylvania Department of Education (PDE) to examine the self-segregative school choices of students transferring to charter schools from public schools. Additionally, the researchers used GIS to locate charter school options within a 10-mile distance from each public school in Pennsylvania. They found that Black and Latino students are strongly averse to moving to charter schools with higher percentages of White students. Conversely, White students are more likely to enroll at charter schools with high White enrollment.
Researchers have described patterns of charter schools locating near, but not directly within, high poverty communities. Gulosino and d'Entremont (2011) examined segregation by comparing the percentages of non-White and White populations in New Jersey charter schools to the racial characteristics of their surrounding areas using GIS maps. Additionally, they examined the literal geographic positions of charter schools in areas with populations that are greater than 80% White or minority and areas that are more diverse, 20 to 80% White. They found that greater percentages of Blacks are enrolled in charter schools than reside in areas surrounding the TCS and that segregation is most extreme within the immediate census block group surrounding TCS and is most likely due to the clustering of charter schools in areas adjacent to predominantly Black neighborhoods, areas that encircle the homes of the students they will likely enroll.
LaFleur (2016) used data from the U.S. Census American Community Survey to analyze the socioeconomic characteristics of the local census tracts surrounding Chicago's charter schools. She also produced GIS maps to visually inspect the locations of charter schools. Her findings indicated that charter schools position themselves in lower socioeconomic areas yet avoid the most disadvantaged areas. This finding coincides with other researchers who suggest that charter schools purposely avoid the most disadvantaged areas because those high-need students require more resources (d 'Entremont, 2012; Lubienski et al., 2009) . Saultz, Fitzpatrick and Jacobsen (2015) used GIS to visually inspect the locational positions of newly opened charter schools in New York City and conduct bivariate correlations using data from NYC public schools and the U.S. Census to expose relationships between new charter schools and community characteristics. They find that charters are opening in areas of low academic performance, which the researchers attribute to an attempt by charter schools to attract families who may be open to trying a new schooling option. Saultz and Yaluma (2017) examined charter school locations and school enrollment and community demographics in Ohio using GIS maps and data from the National Center for Education Statistics, Ohio Department of Education and the U.S. Census. They found that charter schools avoid census with the highest poverty or percentages of Black individuals and choose to locate in city centers. They also found that Hispanic students lack access to charter schools since many Hispanics live outside of city centers, except for Cleveland.
The evidence from these studies indicates the significant connection among the locational position of charter schools and racial and socioeconomic stratification. While these studies visually examined the locational position of charter schools, no studies have systematically compared the geographical distribution of charter and public schools within a school district using geospatial analysis to quantify the clustering of specific educational options within a geographical area.
Conceptual Framework Porter's Cluster Theory
Previous research on different kinds of clusters indicates that businesses/organizations group in small geographic areas to "capitalize on established markets and high demand while simultaneously gaining access to potential new customers to maximize profits" (Gulosino & d'Entremont, 2011 ). Porter's cluster theory has become a standard concept in economic geography, economics and policy development. 'Clustering' is the phenomenon whereby companies or institutions from the same industry group near one another and share local resources (Porter, 1998) . In the field of strategic management, researchers have found that an important part of understanding patterns of competitive success is studying successful clusters of companies (Tallman, Jenkins, Henry & Pinch, 2004) . As Porter (1998) argued, "What happens inside companies is important, but clusters reveal that the immediate business environment outside companies plays a vital role" in how companies continually create competitive advantage (p. 78).
Porter (2000) described clusters as "a geographically proximate group of interconnected companies and associated institutions in a particular field, linked by commonalities and complementarities… The geographic scope of a cluster relates to the distance over which informational, transactional, incentive, and other efficiencies occur" (p. 16). Clustering theory provides an effective method to understand the ways in which privatized interests in education, specifically charter schools, respond to market-based education reforms and strategically position themselves within communities as a schooling option to maximize enrollments. As Hesketh and Knight (1998) have noted: "If the workings of educational markets are to be understood, clusters of geographically close schools need to be studied."
Clusters give businesses power in numbers. Rather than operating as an independent entity, which has limited political clout and financial power, a cluster provides small and medium sized businesses the opportunity to increase their power to levels normally reserved for large scale businesses, such as the ability to influence public policy or capitalize on existing infrastructure (Porter, 2000) . When local institutions, such as the government or school district, supports the businesses operated in the cluster, the cluster gains power and promotes its own growth. Porter noted that "as the cluster expands, so does its influence with government and with public and private institutions," meaning that businesses gain strength from operating as a cluster because they can influence or change, which can shape the cluster's immediate geographic and political surroundings (1998, p. 84) . Porter (1998) stated that clusters increase competition in three ways: they increase the productivity of companies in the area, they determine the direction and pace of innovation, and they encourage other business to join the cluster which expands and strengthens the cluster. Inside the cluster, businesses experience "competitive pressure, peer pressure, constant comparison" which causes the business to set themselves apart from each other (Porter, 1998, p. 83) . This competition, Porter (1998) argued, creates an atmosphere of innovation in which companies strive to stay ahead of competitors. It also increases productivity, operational efficiency and facilitates commercialization and new business formation (Porter, 1998) .
As the businesses in the cluster continuously maximize their growth and profits, businesses in the same sector who are not located within the boundary of the cluster are not able to stay competitive. As Porter (1998) stated, "companies in the cluster advance relative to rivals at other locations" (p. 84). Businesses outside of a cluster cannot compete and may fail because the cluster's members benefit from "a collective pool of competitive resources" including assets, skills, customers, workers and even local financial institutions and investors that are familiar with the cluster, all benefits which "reduce the perceived risks of entry -and of exit, should the enterprise fail" (Porter, 1988, p.84) .
A cluster's geographic location is also a strategic consideration. Companies may "locate near the seat of power and the agencies whose approval they require to do business" (Porter, 1998, p. 86 ). Porter suggests that government policies play a powerful role in encouraging the development of industries and companies. As businesses "cannot operate efficiently under onerous regulatory red tape," public policy creates the "rules, mechanisms and incentives" that allows businesses to open and form a cluster. By positioning themselves closer to the government offices or powerful individuals, businesses benefit from geographic access to gatekeepers and power players who may prevent or encourage their growth or general operation. In this sense, geographic proximity equates to maximum political influence and, consequently, profit.
Businesses may experience some negative consequences from being in a cluster, including groupthink and government intervention. Groupthink occurs in a cluster when companies become too "inward looking, the whole cluster suffers from a collective inertia, making it harder for individual companies to embrace new ideas, much less perceive the need for radical innovation" (Porter, 1998, p. 85) . Additionally, government intervention that increases the cost of production or that suspends or interferes in competition may prevent the growth of a cluster or the cluster's members (Porter, 1998) .
Clusters and Their Customers
According to Porter (1998) , customers of clustered businesses benefit from the proximity of businesses because they have a selection of options. For customers, a cluster means that they perceive "their buying risk to be lower because one location provides alternative supplier" (Porter, 1998, p. 83) . In other words, if one business cannot provide the services or product a customer needs, there is another business close by that most likely can provide that need. Additionally, since clusters contain businesses with similar services and products, clusters provide customers the opportunity to compare similar products and services and decide which business best fits their needs: "Clusters make it easier to measure and compare performances because local rivals share general circumstances [and] perform similar activities" (Porter, 1998, p. 83) .
The cluster's customers are an essential component of the strategic location decisions of the cluster and the businesses within it. Porter stresses the importance of demand factors to the cluster's success, claiming that "it is essential to have a source of demand for the products and services developed in an innovation cluster" (Bailey & Montalbano, 2017, p. 28) . If customers are uninterested in the products and services being sold by a cluster of businesses, the cluster will have no value and will have to find customer demand for the products elsewhere. Placing a business near the customer plays a vital role in the success of the business.
Clustered businesses also benefit from having their customers close by because it allows the businesses to keep an eye on market conditions. Familiarity with market conditions provides businesses with insight on upcoming trends in customer demand, which allows the cluster to respond more quickly than businesses outside of the cluster. As Porter (2000) stated, "The presence or emergence of sophisticated and demanding home customers presses firms to improve and provides insights into existing and future needs that are hard to gain in foreign markets" (p. 21).
The Ohio Context
The Cleveland Metropolitan School District in Cuyahoga County, Ohio. is an appropriate focus of study due to the state's support of charter schools and the state's continuing racial and socioeconomic segregation in schools and neighborhoods. Ohio's Black community comprises 1.4 million people, accounting for 12.3% of the state's 2016 total population (U.S. Census Bureau, 2018) . Ohio is fourth, tied with Pennsylvania, in the top 20 states with the most racially segregated K-12 schools (Loehrke & Lee, 2014) . Nearly 28% of Black students attend K-12 schools in which most students are White, a figure only 5% above the national average (Loehrke & Lee, 2014) . Consequently, Cleveland is ranked seventh in the United States for exhibiting one of the highest rates of segregation in the nation. In Cleveland, Blacks overwhelmingly populate on the east side of the city while Whites populate the west side and outside of the city boundary. The Cleveland BlackWhite dissimilarity score, a score that measures the percentage of one racial group that would have to move to a different neighborhood to end to segregation, is an astonishing 72.6 (Logan, 2013) . A score of 60 and above on the dissimilarity index is considered exceptionally high. Additionally, the Cleveland-Elyria-Mentor Metropolitan area ranks first among large U.S. metro areas with population of more than a million in income segregation (Florida & Mellander, 2015) . This area also ranks fourth in income segregation among large metros in which the poor are most segregated and fifth among large metros where the wealthy are most segregated (Florida & Mellander, 2015) .
Ohio also has a considerable charter school reform history. Since June 1997, when a pilot charter schools program was established by House Bill 215 in Lucas County, Ohio has supported the development of charter schools, or community schools as they are referred to in the Ohio Revised Code, as an alternative to public schools. At first, charter school locations were limited to "challenged" districts, which included Lucas County and the eight largest urban districts in Ohio, but House Bill 282, passed in 1999, expanded "challenged" districts to include Ohio Urban 21 districts and those districts designated as "Academic Emergency" (Ohio Department of Education, 2017). Two years later, with the passage of House Bill 364, TCS were permitted to open in "Academic Watch" districts (Ohio Department of Education, 2017).
Ohio has two types of TCS: conversion schools and startup schools. Conversion schools "result when a public school district, joint vocational school district or educational service center convert all or part of an existing facility into a community school" (Ohio Department of Education, 2017, p.14). They are independent of the district, are managed by a sponsor and can be located in any Ohio public school district (Ohio Department of Education, 2017).
Under Ohio law, a startup community school may open only in a public school district that Ohio has designated as "challenged" and any school districts designated by the state as being in Academic Emergency or Academic Watch status. School districts that receive grades of D's or F's on the Performance Index on the Ohio School Report Cards, which shows student performance on state tests and F's on report card measures that show students' math and reading knowledge growth, and the lowest 5% of districts in the state's Performance Index (PI) score rankings (Ohio Department of Education, 2017). In other words, TCS may open in any Ohio school district with low student achievement and there are no caps on the amount of TCS that can operate in these "challenged" areas. However, House Bill 153 passed in 2011 caps the number of new start-up community schools at 100 per sponsor (Ohio Department of Education, 2017). The largest concentrations of TCS exist in each of Ohio's "Big 8" Urban Counties, which house the largest urban school districts. In the 2016 school year, the number of TCS that existed in each of these urban counties were: Cuyahoga County (81), Franklin County (77), Hamilton County (22), Lucas County (38), Mahoning County (12), Montgomery County (32), Stark County (8) and Summit County (19).
Facilitated by charter-friendly legislation, TCS have swiftly multiplied in urban districts over the past two decades. Between 1999 and 2013, the growth rate of Ohio's TCS was double the national rate (Squire, Robson, & Smarick, 2014) . In the 2014-2015 school year, there were 39 school districts in Ohio considered to be "challenged" and 17 of these were located in Franklin, Lucas, and Cuyahoga counties. Seven of the 32 school districts in Cuyahoga County were viewed as challenged in the 2014-2015 school year and will continue to hold their current designation through the 2017-2018 school year: Cleveland Metropolitan, East Cleveland, Euclid, Garfield Heights, Maple Heights, Richmond Heights and Warrensville Heights (Ohio Department of Education, 2016). In the 2016-2017 school year, over 117,000 students enrolled in 362 TCS, about 7% of the total public school enrollment in Ohio (Ohio Department of Education, 2017). About 70% of Ohio's TCS students were enrolled in site-based schools during the 2016-2017 school year and the remaining students attended E-schools (Ohio Department of Education, 2017). In the 2011-2012 school year, 110 of the 355 TCS operating in Ohio were managed by for-profit management companies (Miron & Gulosino, 2013) . By the 2017-2018 school year, 169 of 340 Ohio TCS were managed by for-profit management companies (Ohio Department of Education, 2018a).
The Cleveland Metropolitan School District (CMSD) is an urban, portfolio school district located in Northeast Ohio. In 2010, CMSD adopted its Academic Transformation Plan, which implemented a more customized approach to managing schools and expanding the number of new and redesigned schools. This expansion included partnerships with charter schools in Cleveland, including collaborating with charter schools as a sponsor, as a partner, and through the District/Charter Compact. Currently, CMSD partners with seven schools and sponsors 10 schools (Cleveland Metropolitan School District, 2018) . Charter school are permitted to operate, both as startups and conversions, anywhere inside the CMSD boundary. While CMSD permits charters to operate at any location within its boundaries, the question of whether charters are clustered in communities of certain demographics remains unanswered.
In sum, Ohio allows us to observe and measure aggregate charter school locational strategies to assess the strategic placement of charter schools. Assuming that charter schools are free to locate anywhere within CMSD, our study geostatistically analyzes the literal positioning of TCS in CMSD using the Average Nearest Neighbor Analysis in GIS to determine if TCS and TPS are clustering in census tracts with particular racial and socioeconomic characteristics. As clustering is intended to maximize customers and profit, we draw parallels between the profit-maximizing objective of businesses and the strategic behavior of charter placement within CMSD.
Methodology
Guided by Porter's framework, we employ statistical analysis and GIS technology to spatially analyze the locations of Traditional Charter Schools (TCS) and Traditional Public School (TPS) in Cuyahoga County and CMSD. Researchers search for geographic clusters of related businesses and industries using cluster analysis and algorithms (see Delgado, Porter & Stern, 2016) . These statistical methods permit researchers to discover previously unidentified clusters of related industries within both limited and vast geographic areas. Since we are focusing on the spatial distributions of observed TCS and TPS within CMSD, we use ANNA to determine if TCS and TPS have a clustered distribution. We then discuss the results of our analyses in terms of Porter's conceptualization of clusters.
While previous research has visually inspected maps to informally conclude if TPS are concentrated in areas with certain demographics, we employ the Average Nearest Neighbor Analysis (ANNA) calculation in ArcGIS to measure the spatial distribution of TCS and TPS to determine if they have a clustered, random or dispersed spatial pattern. Calculating a statistical value that represents a characteristic of a distribution "is useful because visual analysis can be misleading … [and characteristics of the distribution] may not be apparent by simply mapping features [in GIS]" (Mitchell, 2005, p. 22) . ANNA is a spatial statistics method used to analyze spatial distributions and it is typically used in probabilistic approaches of spatial configurations and it may be used to describe the degree of concentration that exists in a set of data points (Mathian & Sanders, 2014) .
In ANNA, the distance between each object (in this case TPS or TCS) and its closest neighbor are measured and averaged to create the Average Nearest Neighbor Index (ANNI). The ANNI is expressed as the ratio of the Observed Means Distance (OMD), which is the observed, or actual, average distance between two TPS or TCS, divided by the Expected Mean Distance (EMD), the distance that would be expected according to random distribution. This index is used to determine if the features are clustered (if the ratio (R) is between 0 and 1 with 0 indicating the most clustered), random (1 is the minimum threshold of a random dispersion) and the maximum ANNI value of 2.149 denotes the most theoretically dispersed point pattern (Clark & Evans, 1954 ). An ANNI value of .5 indicates that, on average, nearest neighbors are half of the distance that would be expected under random conditions (Clark & Evans, 1954) . The ANNI can be used to compare two distributions to evaluate if one set of points is more or less clustered than another set, in this case, TCS and TPS (Mitchell, 2005) . No classification system exists for R values between 0 and 1. However, values closer to 0 are more clustered than values closer to 1.
In ArcGIS, five values are calculated in the ANNA: the OMD, EMD, ANNI, z-scores and p-values. The null hypothesis for ANNA posits that the features analyzed are located in a random pattern (ESRI, 2018) . The z -test is used as a hypothesis test to determine whether spatial clustering exists and the p-value is a probability (ESRI, 2016). The critical z-score values for a 99% confidence level are < -2.58 or > +2.58 and the P-value associated with a 99% confidence level is <.01 (ESRI, 2016) . Z-scores that fall between this range represented the expected outcome and they will have a p-value larger than .01, so the null hypothesis cannot be rejected (ESRI, 2016) . However, z-scores that fall outside of this range indicates that the observed spatial pattern is unusual and not a result of random chance and the corresponding p-value will be less than .01, which indicates that the null hypothesis can be rejected (ESRI, 2016) . Each of these values are reported in the results. Using ArcGIS, we produce kernel density maps that illustrate the spatial distributions of TCS and TPS. These maps indicate hotspots of TCS and TPS inside CMSD. After determining the spatial distributions of charter schools and public schools within CMSD and producing maps of the results, we statistically analyze TCS and TPS school enrollments and the census tract characteristics surrounding their locations to determine if patterns of racial and socioeconomic segregation exist. Using ArcGIS, we produce maps that illustrate the racial and socioeconomic characteristics of the schools and their census tracts.
Our analysis is a robust and multistage process that encompasses various statistical methods and techniques to examine the locational positions of charter schools and how they are related to racial and socioeconomic segregation and the stratification of educational opportunity in one urban school district in Ohio. Analyzing how profit-seeking, strategic placement of charter schools occurs in urban settings is of vital concern as for-profit involvement becomes more prevalent in public education, which may cause unequitable arrangements of educational opportunity and increased racial and socioeconomic segregation.
Data Sources
Using a methodology similar to other research that examined the locations of charter schools in other geographic areas (Archbald, Hurwitz & Hurwitz, 2018; Gulosino & d'Entremont, 2011; LaFleur, 2016; Lubienski et al., 2009; Saultz, Fitzpatrick & Jacobsen, 2015; Saultz & Yaluma, 2017) , the present analyses incorporate data from the U.S. Census Bureau and the Common Core of Data (CCD) available from the U.S. Department of Education's National Center for Educational Statistics (NCES) for the years 2014-2015. The CCD data contained enrollment characteristics, including race and grade level for the academic school year. It also identified each school as a charter or a noncharter school and if the school was considered a regular, special education, vocational or an alternative school. Each school at the NCES CCD had longitude and latitude information, as well as student counts by race, which were converted into percentage by calculating the total of the racial group within the school (variables BLACK, WHITE, and HISP) over total students of all grades (variables MEMBER). CCD data was merged with data from the Ohio Department of Education website, which includes racial enrollment characteristics and percent of disadvantaged students for each school for the 2014-2015 school year. The percentage of disadvantaged students is a measure reported by ODE that indicates the percentage of the total student enrollment that meets any of the following conditions: students who are known to be eligible to receive free or reduced-price lunches; students who have not submitted an application for free or reduced-price lunch, but who live with a sibling who is eligible for free or reduced-price lunch; students who receive, or whose guardians receive, public assistance, and; students whose parents or guardians have completed a Title I student income form and meet the income guidelines specified (Shams, 2018) . Each school was georeferenced in ArcGIS according to the longitude and latitude coordinates provided by CCD. All CCD data were uploaded to the GIS database for analysis.
Census tract data were downloaded from the U.S. Census Bureau website for the year 2015. The U.S. Census data referenced is the American Community Survey (ACS), 5-year estimates and includes the data tables for race (DP05) and income (S1901). Income was included only for households (not for families or non-families) and was grouped for households whose annual income was under $35,000 or over $100,000 (combining variables HC01_EST_VC02, HC01_EST_VC03, HC01_EST_VC04, and HC01_EST_VC05).
Sample
The sample (see Table 1 ) included brick-and-mortar public schools that operated in Cuyahoga County, Ohio. During the 2014-2015 school year, NCES reported that there were 379 schools in Cuyahoga County. Of this total, 367 schools (287 TPS and 80 TCS) were included in this sample. Private schools and public schools that were vocational, special education or other/alternative, online schools and schools that did not report any data or that reported they were closed were excluded from analysis. Also, the profit status of the charter schools' management companies was not examined in our analysis. 
Geographic Information Systems (GIS)
A Geographic Information System (GIS) provides a platform for data visualization through dynamic mapping. Typically, maps can be classified into two broad categories: general reference maps and thematic maps (Brewer, 2008) . Reference maps illustrate natural and human-made objects in their geographical environment with an emphasis on location. Atlases and topographic maps are examples of reference maps. The goal of reference maps is to provide locational details, including terrain or physical features (Brewer, 2008) . Conversely, thematic maps display the geographical distribution of a phenomenon or the spatial associations between several phenomena. The goal of thematic maps is to help users to compare geographical characteristics to the patterns in the map theme and not to show features like streets, cities or bridges. For instance, a map illustrating the average distribution of rainfall throughout the United States is a thematic map.
While GIS can accomplish the goals of general reference and thematic maps, this complex mapping system allows scholars to represent and analyze data with temporal and spatial characteristics without the limitations of traditional maps. GIS offers the ability to create interactive and detailed visualizations that facilitate understandings of the relationships, patterns and trends among georeferenced data, or data that is associated with a location in physical space, which helps users to tell complex stories in a coherent way (Knowles & Hillier, 2008 Within GIS technology, geostatistical pattern analysis is used to calculate and quantify a pattern of a feature, which then enables the comparison between different patterns and their distribution in a specific geographic area. Pattern analysis tools are used to answer questions such as, "Are the features in the dataset spatially clustered?"
Spatial Analyses
We constructed a data table of attributes for traditional charter schools (TCS) and traditional public schools (TPS) and that contains student enrollment (racial and percent disadvantaged) and locational data. The longitude and latitude data from the Common Core of Data (CCD) was used to geolocate the schools. The longitude and latitude data were then used to identify the census tract number in which each school is located. Census tract data describing the local communities surrounding the schools were downloaded from the U.S. Census Bureau website and added into the data table via spatial join.
For Research Question 1, an Average Nearest Neighbor Analysis (ANNA) was conducted in GIS using two different spatial scales: CMSD and census tracts in which the TPS and TCS are located. We compared the ANNI of TCS and TPS to investigate the distribution and availability of school options within CMSD in two ways. First, we determine if and to what degree TPS and TCS are clustered inside CMSD as a whole. Second, we investigate if and to what degree TPS and TCS are clustered on either of the highly segregated areas of the east side or west side of CMSD. To minimize the chances of receiving a Type I error, we determined statistical significance at a level of p < .01.
Statistical Analysis
For Research Question #2, a Multivariate Analysis of Variance (MANOVA) tested for differences in enrollment characteristics (the percentage of Black, White, and Hispanic enrollment) and the local census tract demographics of annual household income (the percentage of households earning $35,000 or less or earning $100,000 or more annually) and race (the percentage of Blacks, Whites, and Hispanics) surrounding TCS and TPS within and outside of Cleveland Metropolitan School District (Keppel, 1991; Tabachnick & Fidell, 2007 Weinberg & Goldberg, 1990) . School type (TCS and TPS) and CMSD status (status of being a school located inside CMSD or not) are independent variables while school enrollment characteristics and the census tract characteristics serve as dependent variables.
For Research Question #3, a Multivariate Analysis of Variance (MANOVA) tested for differences in enrollment characteristics (by race and the percentage of disadvantaged student enrollment) and the census tract demographics (annual household income and race) at TCS and TPS located on the east side versus west side of CMSD (Keppel, 1991; Tabachnick & Fidell, 2007 Weinberg & Goldberg, 1990 ). This MANOVA examined school type (TPS or TCS) and location status (being located on the east side or west side) within CMSD as independent variables and school enrollment characteristics (the percentage of White, Black, Hispanic and the percentage of students who are disadvantaged) and racial census tract characteristics (the percentage of White, Black, Hispanic individuals living in the census tract surrounding each TPS and TCS) and annual household income (the percentage of households earning $35,000 or less or earning $100,000 or more annually) as dependent variables. Unequal variances were assumed for both analyses because Box's Test of Equality of Covariance and Levene's Test of Equality of Error Variance were statistically significant at a level of p < .001. To minimize the chances of receiving a Type I error, we determined statistical significance at a level of p < .01. Table 2 shows the statistical results of the geospatial analysis performed in Research Question #1. The ANNA for CMSD reveals statistically significant, "clustering" relationships. In CMSD, TCS cluster more (ANNI 0.48, z = -8.136) than the TPS (ANNI 0.71, z = -5.524). A nearest neighbor index of 0.48 indicates that the average distance between a TCS and its closest neighbor in CMSD (501.13m) is closer than would be expected by chance (1,043.05m). In other words, the distribution of TCS relative to an expected random distribution inside the boundary of CMSD appears to be more clustered. This analysis establishes that the locations of TCS inside CMSD are not random and that they are, in fact, clustered within CMSD and are more clustered than TPS.
Results

Average Nearest Neighbor Analysis Results
Table 2 Average Nearest Neighbor Analysis (ANNA) results
Additionally, we examined the locations of TCS and TPS on the east side and the west side, split into two parts by the Cuyahoga River, of CMSD. The purpose of this analysis was to determine if and to what degree the locations of TCS and TPS are clustered on each side of CMSD. The results of the east side analysis indicate that TCS display stronger tendency towards cluster (ANNI 0.52, z = -5.524) than TPS (ANNI 0.76, z = -3.516). On the west side, TCS are clustered (ANNI 0.61, z = -3.731) while the locations of TPS are random and not clustered (ANNI 0.97, z = -0.325). Figure 1 is a kernel density map that illustrates the density of TCS within CMSD. The areas highlighted in yellow indicate a midlevel density and the red areas indicate 'hotspots,' areas with higher than average incidence of TCS. This map indicates two areas (marked in red) on the east side and one area on the west side of CMSD that have a high prevalence of TCS. This map supports the finding that TCS are more clustered on the east side of CMSD and less clustered on the west side. Figure 2 identifies hotspots of TPS throughout and outside of CMSD. More TPS hotspots appear on the east side, a finding supported by the ANNA, and only a few larger hotspots appear on the west side. This map supports the ANNA findings that TPS are clustered inside CMSD as a whole, they are less clustered on the east side and have a random distribution on the west side. These findings indicate that the locations of TCS within CMSD reflect a spatial pattern. TCS are disproportionately located near one another in CMSD as a whole than what would be expected by chance. There is also a strong regional trend on the east side of CMSD which indicates that the locations of TCS on the east side of the river are not due to chance. While TCS are permitted to open as startup and conversion community schools within all of CMSD, as CMSD has low student performance, they are more clustered on the east side of CMSD. While TPS cluster less than TCS within CMSD and on the east side, they have a random and independent distribution on the west side that contrasts with the placement of TCS on the west side.
Region Institution
Statistical Results
For Research Question #2, a MANOVA examined school type (TCS and TPS) and CMSD status (status of being a school located in CMSD or not) as independent variables and school enrollment characteristics and the census tract characteristics of race and annual household income as dependent variables. The results indicated a significant interaction between school status and CMSD status, Wilk's Ʌ = .837, F(355) = 7.66, p < .000, partial η2 = . 163. Power to detect the effect was 1.00. Univariate test indicated that there were significant differences among enrollment characteristics and census tract characteristics surrounding TPC and TCS that are either located inside or outside of CMSD including the percentage of Black enrollment F(1,363) = 12.32, p < .001, partial η2 = .033, White enrollment F(1,363) = 15.08, p < .000, partial η2 = .04, the percentage of enrolled disadvantaged students F(1,363) = 57.70, p < .000, partial η2 = .137, and the census tract characteristics surrounding each school type including the percentage of Whites living in the census tract F(1,363) = 10.22, p < .002, partial η2 = .027, the percentage of Blacks F(1,363) = 10.39, p < .001, partial η2 = .028, and the percentage of households with an annual income of over $100,000 F(1,363) = 9.50, p < .002, partial η2 = .026 (see Table 3 ). The Hispanic student enrollment, the percentage of Hispanics living in the local census tract and the percent of households living in the local census tracts that have an annual income of under $35,000 were not significant. Larger Black average mean enrollments at schools outside of CMSD tend to be at TCS (65.3%) while larger White mean enrollments outside of CMSD tend to be at TPS (57.4%). Generally, schools located inside CMSD have larger Black mean enrollments (TCS 66% and TPS 68.7%, respectively) than White students (TCS 17.8% and TPS 13.8%, respectively).
Additionally, census tracts surrounding TPS outside of CMSD have larger populations of Whites compared to Blacks (73.0% versus 21.1%, respectively). Conversely, TPS inside CMSD have larger populations of Blacks living in their local census tract compared to Whites (55.3% versus 40.0%, respectively). TCS located inside of CMSD are in census tracts with larger percentages of Blacks (50.7%) than Whites (40.0%). Significant differences exist in the mean enrollments of disadvantaged students inside and outside of CMSD. Outside of CMSD, TCS have larger mean disadvantaged student enrollments (77.6%) than TPS (35.2%). Inside CMSD, TPS have larger mean disadvantaged student enrollments (98.0%) than TCS (84.7%). Finally, the percentage of mean annual household incomes of $100,000 or more are greater outside of CMSD. Specifically, census tracts surrounding TPS have larger percentages of higher income households (26.1%) than census tracts surrounding TCS (13.2%). Inside CMSD, higher income households are similar surrounding TPS (6.1%) and TCS (6.3%).
Our findings indicate that there are greater mean percentages of Black students inside CMSD than outside, but there are higher mean Black enrollments at TCS inside CMSD and much lower mean enrollments at TPS outside of CMSD. Black populations are greater inside CMSD and are slightly higher in census tracts surrounding TPS. However, Black populations outside of CMSD are larger in census tracts surrounding TCS. This finding indicates that TCS outside of CMSD tend to be in areas with higher percentages of Blacks despite that the mean percentage of Blacks living in all census tracts surrounding TCS and TPS outside of CMSD is lower (35.6%) than inside CMSD (53%). Conversely, there are higher mean White enrollments outside of CMSD then inside, but there are slightly higher White enrollments at TCS inside CMSD and exceptionally higher White enrollments at TPS outside of CMSD. Mean White populations are much higher in census tracts outside of CMSD, especially surrounding TPS, but they are comparable inside of CMSD. Higher income households are more prevalent outside of CMSD, but they are much higher in census tracts surrounding TPS.
For Research Question #3, a Multivariate Analysis of Variance (MANOVA) tested for differences in enrollment characteristics by race and the percentage of disadvantaged student enrollments and the census tract demographics of income and race by school type (TCS or TPS) and school location (east side versus west side) within CMSD. The multivariate effect of location status (east side or west side of CMSD) was significant, Wilk's Ʌ = .133, F(155) = 112.26, p < .000, partial η2 = . 867. Power to detect the effect was 1.00. Additionally, the multivariate effect of school type (TCS or TPS) was significant, Wilk's Ʌ = .744, F(155) = 5.93, p < .000, partial η2 = . 256. Power to detect the effect was 1.00. There was not a significant interaction between location status and school type.
Univariate tests by school type inside CMSD indicated that there were significant differences among enrollment characteristics and census tract characteristics including the percentage of Black enrollment F(1,163) = 4.54, p < .035, partial η2 = .027, White enrollment F(1,163) = 7.57, p < .07, partial η2 = .044, and the percentage of enrolled disadvantaged students F(1,163) = 31.29, p < .000, partial η2 = .161 (see Table 4 ). The Hispanic student enrollment, the percentage of Hispanics, Whites and Blacks living in the local census tract, and the percent of households living in the local census tracts that have an annual income of under $35,000 or over $100,000 were not significant. Greater Black mean enrollments exist in TPS located inside CMSD (68.7%) compared to TCS (66.0%). Conversely, greater White mean enrollments exist in TCS (17.8%) compared to TPS (13.8%). TPS have greater enrollments of disadvantaged students (98.0%) than TCS (84.7%). The results indicate that CMSD public schools in general (TPS and TCS) serve larger proportions of Black students than White students and slightly larger mean enrollments of Black students are typically at TPS. TPS inside CMSD tend to enroll smaller populations of White students, but TCS enroll more White students than TPS. While both TCS and TPS serve large populations of disadvantaged students, TPS have higher mean enrollments than TCS. Figure 3 illustrates the census tract and school enrollment racial characteristics inside Cuyahoga County. The CMSD boundary is marked in black and the Cuyahoga River is blue. This map displays the highly segregated nature of CMSD and Cuyahoga County. Black individuals primarily reside on the east side of CMSD (areas marked in blue) while Whites live on the west side and areas outside of CMSD (areas marked in green). The areas marked in beige are areas that are more racially diverse (Blacks account for 25% to 75% of individuals living in the census tract).
Dependent Variables
Additionally, the school enrollments share the same segregated characteristics. Typically, the enrollment of the TPS (squares) and TCS (triangles) matches the characteristics of the census tract in which the school is located. This means that squares and triangles are shaded in the same color as the census tract base layer (i.e. a blue triangle is often located in a blue area). However, there are several instances in which there are higher black enrollments at TCS and TPS in racially diverse areas in downtown Cleveland by the Cuyahoga River. But, there are no schools with high black enrollment on the west side of CMSD. This map illustrates that, generally, school enrollments by race tend to match the local community's characteristics but, variation exists in downtown Cleveland. Also, CMSD is a highly segregated school district. Univariate tests by location status (east side versus west side) inside CMSD indicated that there were significant differences among enrollment characteristics and census tract characteristics including the percentage of Black enrollment F(1,163) = 471.49, p < .000, partial η2 = .743, White enrollment F(1,163) = 168.29, p < .000, partial η2 = .508, Hispanic enrollment F(1,163) = 297.41, p < .000, partial η2 = .644, , and the census tract characteristics of the percent of Whites F(1,163) = 282.15, p < .00, partial η2 = .634, Blacks F(1,163) = 231.60, p < .000, partial η2 = .587, Hispanics  F(1,163) = 195.00, p < .000, partial η2 = .545, and the percentage of households with an annual income equal to or less than $35,000 annually F(1,163) = 23.10, p < .000, partial η2 = .124, equal to or greater than $100,000 living in the census tract F(1,163) = 14.61, p < .000, partial η2 = .082. The percentage of enrolled disadvantaged students was not significant.
Hispanic and White enrollments are greater on the west side of CMSD (28.7% and 31.7%, respectively) than the east side (1.7% and 5.0%). Hispanic and White populations living in the local census tracts surrounding all TPS and TCS are also greater on the west side (22.2% and 68.7%, respectively) than the east side (2.8% and 17.8%, respectively). Conversely, mean Black enrollments are higher on the east side of CMSD (89.9%) than the west side (32.7%). The mean percentage of Blacks living in the local census tracts on the east side (75.2%) than the west side (19.3%). Households earning equal to or less than $35,000 annually are more prevalent on the east side (65.9%) than the west side (54.3%) while households earning equal to or greater than $100,000 annually are more prevalent on the west side (8.3%) than the east side (4.9%). Although not statistically significant, the percentage of disadvantaged students enrolled at both TCS and TPS on the west side and east side are equal (92.7%). Figure 4 illustrates the socioeconomic characteristics of CMSD and Cuyahoga County and the percentage of disadvantaged enrollment at TCS and TPS. The census tracts marked in blue identify areas in which 75% or more of the households earn $35,000 or less annually. These lower income households are prevalent on the east side of CMSD in Downtown Cleveland. There are two small patches of lower income households on the west side. However, most of the area inside CMSD is shaded in beige, which indicates that 25-75% of the households earn $35,000 or less annually. There are high rates of disadvantaged enrollment at TCS (triangles) and TPS (squares) inside of CMSD. Very few schools on the east and west sides have more moderate rates of disadvantaged students. Also, there are several instances in which TCS with high disadvantaged enrollments are located in census tracts with less disadvantaged (beige) individuals, including Cleveland's west side and the border of CMSD on the east side. This map illustrates that the individuals who live inside CMSD tend to have low incomes and the schools enroll high percentages of disadvantaged students. However, there is a concentration of high poverty neighborhoods on the east side of CMSD and Downtown Cleveland, areas with hotspots of TCS marked in the kernel density maps.
Discussion
Our results indicate the extreme racial segregation that exists in public schools in CMSD. The GIS mapping, spatial analysis and statistical analysis identified a pattern indicating that while TCS are permitted to open and operate anywhere inside the CMSD boundary, TCS cluster in predominantly Black, higher poverty neighborhoods in East Cleveland on the east side of CMSD. The ANNA results show that the spatial distribution of TCS is clustered inside the boundary of CMSD relative to an expected random distribution, indicating that the average distance between TCS and its closest neighbor inside CMSD are closer than they would be expected by chance.
TCS both inside and outside of CMSD have high Black mean enrollments, a finding that aligns with similar studies (Carnoy et al., 2005; Cobb & Glass, 1999; Eckes & Rapp, 2005; Green, 2001; . Inside CMSD, TCS tend to be in census tracts with about 10% higher mean percentages of Blacks than Whites. They are also in census tracts with slightly more higher income households than TPS. However, TPS are located in census tracts with nearly 20% greater mean percentages of Blacks than Whites. Additionally, although White mean enrollments at TPS and TCS are significantly lower than Black enrollments, the average mean White enrollment at TCS is slightly higher than at TPS. Moreover, the average mean disadvantaged enrollment at TCS is almost 15 points lower than TPS. Therefore, while TCS cluster in the highly segregated east side of Cleveland, an area with higher populations of Blacks and lower income households, they position themselves in census tracts adjacent to predominantly Black neighborhoods. As a result, TCS that are located in adjacent to predominantly Black communities have enrollment characteristics that are more racially and socioeconomically diverse than TPS located in predominantly Black neighborhoods. TCS who strategically position themselves outside of the most disadvantaged census tracts, areas that tend to be predominantly Black, open themselves to enrolling Blacks, disadvantaged students, Whites and less disadvantaged individuals. These findings coincide with previous research that described patterns of TCS locating near, but not directly within, predominantly black neighborhoods and high poverty communities (d 'Entremont, 2012; Gulosino & d'Entremont, 2011; LaFleur, 2016; Lubienski et al., 2009; Saultz & Yaluma; .
But, while TCS are positioning themselves in more racially and economically diverse census tracts, the average mean Black enrollment at TCS (66%) is nearly 50 points higher than the White enrollment (17.8%). This finding coincides with Gulosino and d'Entremont (2011) who found that greater percentages of Blacks are enrolled in TCS than who reside in areas surrounding the TCS, areas bordering the neighborhoods of the students they will likely enroll.
The TPS in CMSD are disproportionately disadvantaged and have greater Black mean enrollments than the TCS. Lower White enrollments in CMSD, especially at TPS, suggests that some Whites and higher income households are not enrolling their children in the public school system and are opting to enroll at private schools in CMSD or leave CMSD altogether. Outside CMSD, average mean White enrollment is significantly higher at TPS and the communities surrounding TPS are predominantly White and reflect higher incomes. As previous research indicates that parents often enroll their children in schools that reflect their own race and socioeconomic status (Booker, Zimmer, & Buddin, 2005; Garcia; Mickelson, Bottia & Southworth, 2008; Renzulli & Evans, 2005) , it is possible that some White families are deliberately not enrolling their children in TPS and are electing to move to more racially homogenous areas.
While White people disproportionately populate the area outside of CMSD in Cuyahoga County, TCS located outside of CMSD are located in more racially diverse areas. But, the Black school enrollment at TCS located outside of CMSD is more than double the average mean White enrollment at TCS outside of CMSD. Additionally, compared to TPS outside of CMSD, the average mean of disadvantaged students enrolled at TCS outside of CMSD is doubled. While supporters of school choice programs argue that racial integration will improve through choice policies because TCS can draw students from broader geographic ranges, these findings indicate that although TCS outside of CMSD are in more diverse areas, the students who enroll are more likely to be Black and have lower socioeconomic backgrounds.
Facilitated by charter-friendly policy that has not only opened the door for TCS to enter the district and create competition with TPS, but has continuously expanded the labeling definition of school districts (i.e. Academic Emergency, Academic Watch, Challenged) in which TCS may operate, the prevalence of TCS in CMSD has increased and permitted them to compete with TPS and economically benefit from educational policy that gives them access to potential new customers and capitalize from public funds. While TCS were created as a "school choice" educational option to serve failing school districts, including CMSD, we find that rather than locating throughout the entire district, as they are permitted to do, TCS cluster in and near communities that are predominantly Black and economically disadvantaged. While business 'cluster' to maximize their potential profit and to gain access to a customer base, we find that one reason TCS may primarily cluster on the east side of CMSD to maximize enrollments. The clustering of TCS outside of the poorest census tracts with high concentrations of Black individuals may indicate that private interests invested in TCS strategically locate in these communities to not only benefit from a steady stream of poor, Black students with limited mobility, but to possibly "cream" high-ability students of favorable backgrounds from TPS who require fewer resources and boost the school's performance, a finding that aligns with past research (d 'Entremont, 2012; LaFleur, 2016; Lubienski et al., 2009) . As a result, TPS inside CMSD have higher percentages of Black students, lower percentages of White students and higher enrollments of disadvantaged students than TCS inside CMSD. This finding coincides with Wells' (2009) meta-analysis of research on the social context of charter public schools that indicated that TCS exacerbate racial and class stratification.
Porter stresses the importance of consumer demand for the cluster's success because the cluster will have no value without customers who want a product. Additionally, clustering allows businesses to watch for market conditions and upcoming trends in customer demands. Therefore, placing a business near the customer plays a vital role in the success of the business. Similar to Saultz, Fitzpatrick and Jacobsen (2015) study that found that TCS in New York City are opening in areas of low academic performance to attract families who may be open to trying a new schooling option, the areas in which TCS cluster in CMSD are areas where families may be looking for a better educational option for their children. The enrollment characteristics of TCS inside CMSD reflect slightly higher, but still modest, enrollments of Whites and lower percentages of disadvantaged students compared to TPS. Since TPS in CMSD are underperforming and TCS are claiming they offer a more innovative and unique schooling experience, some families with means in CMSD may send their children to TCS.
Additionally, some families who live within CMSD may apply for a scholarship to send their children to a private school located in the district. The Cleveland Scholarship Program provides scholarship awards of $4,650 for grades K-8 and $6,000 for grades 9-12 that are renewable through 12 th grade (Ohio Department of Education, 2018b). Parents/guardians are responsible for the difference in tuition not paid by the state and any school fees, including application, registration and after school programs (Ohio Department of Education, 2018b). Priority is given to low-income applicants and other recipients are determine by lottery drawings.
As businesses in clusters experience "competitive pressure, peer pressure, constant comparison", families and students can shop around for the best TCS for their family. While this study does not systematically examine the curriculum and programs offered at TCS and TPS in CMSD, this district offers a variety of programs, including STEM, STEAM, arts programs and an international baccalaureate program. Since TCS have similar services and products in the cluster, TCS have to remain competitive and offer unique programs that meet the needs of customers. Since "Clusters make it easier to measure and compare performances because local rivals share general circumstances [and] perform similar activities," students and families become customers and adapt a market-based mentality to evaluate schools in the cluster (Porter, 1998 p. 83) . This dynamic shifts people to self-serving consumers who seek to maximize their own interests in a market-based system.
This research brings to mind Archbald, Hurwitz and Hurwitz (2018) statement that one way to view the growing racial and socioeconomic segregation by race and class in public schools due to school choice policy and market principles is, "It's what the market has produced and people are in the schools they want" (p. 30). Essentially, segregation, and not diversity, may be a market choice. If choice policies continue to allow charter schools to use locational strategies to maximize their profits and, subsequently, exacerbate racially and economically stratified communities, the ability of public education to facilitate equitable educational opportunities and desegregated classrooms will be undermined.
Limitations and Future Research
This study does not investigate private schools or public schools that were vocational, special education or other/alternative. Also, this study did not examine how the profit status of a charter affects clustering and locational positioning. More specifically, this research did not examine if for-profit charter schools locate in areas with distinct characteristics and serve student populations similar to or different than non-profit schools. Robertson's (2015) study of 1,386 charter schools operated by EMOs across the United States indicated that for-profit charter schools are less likely that nonprofit charter school to educate larger proportions of socioeconomically disadvantaged students. He suggested that charter schools focused on generating profit aim to serve higher socioeconomic status students, students who tend to have higher student outcomes and require less resources, to maximize their returns. Future research that investigates connections between profit status and school performance in relation to geographic positioning and clustering would benefit researchers' understandings of the growth and performance of charter school clusters and their relationships to racial and socioeconomic stratification. Furthermore, we did not consider transportation, asymmetry of information, or other costs associated with attending charter schools. Student transportation service must be provided in Ohio for students in grades K-8 who live more than two miles from their school. Some school districts also transport students in high school and students who live closer than two miles from their school, but these services are optional and are not required by state law. Future research that attends to these questions will inform policy and equity issues associated with school choice. Readers are free to copy, display, and distribute this article, as long as the work is attributed to the author(s) and Education Policy Analysis Archives, it is distributed for noncommercial purposes only, and no alteration or transformation is made in the work. More details of this Creative Commons license are available at http://creativecommons.org/licenses/by-nc-sa/3.0/. All other uses must be approved by the author (s) 
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